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(57)  An organic light emitting display is capable of
reducing power consumption. The organic light emitting
display includes a scan driver for sequentially supplying
scan signals to scan lines, a data driver for supplying
data signals to data lines in synchronization with the scan
signals, pixels located at crossing regions of the scan
lines and the datalines, a timing controller for determining
a normal driving mode for displaying a normal image and
a standby driving mode displaying less information than
the normal image, and a power source for supplying a
first power and a second power to the pixels, wherein a
voltage difference between the first power and the sec-
ond power in the normal driving mode is a first voltage,
and a voltage difference between the first power and the
second power is a second voltage different from the first
voltage.

Organic light emitting display and method of driving the same
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Description
BACKGROUND
1. Field

[0001] The presentinvention relates to an organic light
emitting display and a method of driving the same.

2. Description of Related Art

[0002] Recently, various flat panel displays (FPDs) ca-
pable of reducing weight and volume that are disadvan-
tages of cathode ray tubes (CRTs) have been developed.
The FPDs include liquid crystal displays (LCDs), field
emission displays (FEDs), plasma display panels
(PDPs), and organic light emitting displays.

[0003] Among the FPDs, the organic light emitting dis-
plays display images using organic light emitting diodes
(OLEDs) that generate light by the re-combination of
electrons and holes. The organic light emitting display
has a high response speed and provides high display
quality.

[0004] Currently, organic light emitting displays are
mainly used for small portable devices (or small appara-
tus) such as mobile telephones. Because the small port-
able devices are carried and used by a user, the portable
devices are generally driven by relatively small batteries
or other limited portable power sources. Therefore, re-
search on reducing the power consumption of the organic
light emitting display used for a small portable device is
ongoing.

SUMMARY

[0005] Accordingly, the presentinvention seeks to pro-
vide an organic light emitting display capable of reducing
power consumption without affecting picture quality and
a method of driving the same.

[0006] In order to achieve the foregoing and/or other
aspects of the present invention, according to one em-
bodiment of the present invention, there is provided an
organic light emitting display, including a scan driver for
sequentially supplying scan signals to scan lines, a data
driver for supplying data signals to data lines in synchro-
nization with the scan signals, pixels located at crossing
regions of the scan lines and the data lines, a timing con-
troller for determining a normal driving mode for display-
ing a normal image or a standby driving mode for dis-
playing less information than the normal image, and a
power source for supplying a first power and a second
power to the pixels, wherein a voltage difference between
the first power and the second power in the normal driving
mode is a first voltage, and a voltage difference between
the first power and the second power in the standby driv-
ing mode is a second voltage different from the first volt-
age.

[0007] The first voltage may be larger than the second
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voltage. The data driver may be configured to supply the
data signals corresponding to various gray levels in the
normal driving mode and supply data signals determining
emission or non-emission of the pixels in the standby
driving mode.

[0008] Another embodiment of the present invention
provides a method of driving an organic light emitting
display including pixels including driving transistors for
controlling the amount of current flowing from a first pow-
er source to a second power source via an organic light
emitting diode (OLED). The method includes determining
a normal driving mode for displaying a normal image or
a standby driving mode for displaying less information
than the normal image, in the normal driving mode, set-
ting the voltages of the first power source and the second
power source to drive the driving transistors in a satura-
tion region, and in the standby driving mode, setting the
voltages of the first power source and the second power
source to drive the driving transistors in a linear region.
[0009] The method may further include supplying data
signals to display an image with various gray levels by
the pixels in the normal driving mode. The method may
include driving the driving transistors as switches for the
data signals to control the pixels to emit light or not to
emit light in the standby driving mode.

[0010] In the organic light emitting display according
to embodiments of the present invention and methods of
driving the same, a voltage difference between the first
power and the second power is reduced in the standby
driving mode period so that power consumption can be
reduced. In addition, because the driving transistors in-
cluded in the pixels are driven as switches in the standby
driving mode period, although leakage current is gener-
ated, the emission or non-emission state may be main-
tained. Therefore, the organic light emitting display may
be driven with the driving frequency reduced.

[0011] The above and other features of the invention
are set out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, illustrate embod-
iments of the present invention, and, together with the
description, serve to explain principles of embodiments
of the present invention.

[0013] FIG. 1isaview llustrating an organic light emit-
ting display according to an embodiment of the present
invention;

[0014] FIG. 2 is a view illustrating an embodiment of
the pixel of FIG. 1;

[0015] FIG. 3 is a view illustrating the pixel circuit of
FIG. 2;
[0016] FIGs.4A and 4B are views illustrating operation

processes in a normal driving mode and a standby driving
mode, respectively;

[0017] FIG.5is aviewillustrating another embodiment
according to the invention which may be used as an al-
ternative to the pixel circuit of FIG. 2;
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[0018] FIG. 6 is a waveform diagram illustrating a
method of driving the pixel circuit of FIG. 5;

[0019] FIG. 7isaview illustrating an organic light emit-
ting display according to another embodiment of the
present invention;

[0020] FIG.8isaviewillustrating a portion of the switch
unit of FIG. 7 according to an embodiment of the present
invention; and

[0021] FIGs. 9A and 9B are views illustrating the op-
eration processes of the switch unit in a normal driving
mode and a standby driving mode according to an em-
bodiment of the present invention.

DETAILED DESCRIPTION

[0022] Hereinafter, certain embodiments according to
the present invention will be described with reference to
the accompanying drawings. Here, when a first element
is described as being coupled to a second element, the
first element may be directly coupled to the second ele-
ment or may be indirectly coupled to the second element
via a third element. Further, some of the elements that
are not essential to a complete understanding of the in-
vention are omitted for clarity. Also, like reference nu-
merals refer to like elements throughout.

[0023] Hereinafter, embodiments of the presentinven-
tion are described in detail with reference to FIGS. 1 to 9B.
[0024] FIG. 1isaview illustrating an organic light emit-
ting display according to one embodiment of the present
invention.

[0025] Referring to FIG. 1, the organic light emitting
display according to one embodiment of the present in-
vention includes a display unit 130 including pixels 140
located at crossings of scan lines S1 to Sn and data lines
D1 to Dm, a scan driver 110 for driving the scan lines S1
to Sn, a data driver 120 for driving the data lines D1 to
Dm, a power source 160 for supplying a first power
ELVDD and a second power ELVSS (e.g., the first power
ELVDD may be referred to as a first power source gen-
erated by the power source 160 and the second power
ELVSS may also be referred to as a second power source
generated by the power source 160), and a timing con-
troller 150 for controlling the scan driver 110, the data
driver 120, and the power source 160.

[0026] The scan driver 110 generates scan signals by
the control of the timing controller 150 and sequentially
supplies the generated scan signals to the scan lines S1
to Sn. The scan signals have a voltage (for example, an
active-low signal) at which the transistors included in the
pixels 140 may be turned on. When the scan signals are
sequentially supplied from the scan driver 110, the pixels
140 are selected in units of horizontal lines (e.g., the pix-
els 140 on the same horizontal line or coupled to the
same scan line are concurrently turned on).

[0027] The data driver 120 generates data signals by
the control of the timing controller 150 and supplies the
generated data signals to the data lines D1 to Dm in syn-
chronization with the scan signals. That is, the data sig-
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nals are supplied to the pixels 140 selected by the scan
signals. In addition, the data driver 120 controls the data
signals output to the data lines D1 to Dm according to
the mode control signal supplied from the timing control-
ler 150.

[0028] For example, the data driver 120 supplies the
data signals corresponding to the image to be displayed
(e.g., gray levels corresponding to the image to be dis-
played) to the data lines D1 to Dm when the first mode
control signal corresponding to a normal driving mode is
input from the timing controller 150. The data driver 120
supplies the data signals corresponding to emission (or
white) or non-emission (or black) to the data lines D1 to
Dm when the second mode control signal corresponding
to a standby driving mode is input from the timing con-
troller 150. In the standby driving mode, the display unit
130 may display a black and white image including only
reduced (or minimum) information (for example, a clock
and the remaining amount of charge in a battery).
[0029] The power source 160 controls the voltage of
the first power ELVDD and/or the second power ELVSS
according to the mode control signal supplied from the
timing controller 150. For example, when the first mode
control signal is input from the timing controller 150, the
power source 160 controls the voltages of the first power
ELVDD and the second power ELVSS according to the
normal driving mode. In the normal driving mode, the
display unit 130 normally displays an image. The voltage
values of the first power ELVDD and the second power
ELVSS are set so that the driving transistors included in
the pixels 140 may be driven in a saturation region. That
is, a voltage difference between the first power ELVDD
and the second power ELVSS is set at a first voltage.
For example, in one embodiment, in the normal driving
mode, the first power ELVDD is set at 5V and the second
power ELVSS is set at -4V. Therefore, the first voltage
may be set at 9V.

[0030] The power source 160 controls the voltages of
the first power ELVDD and the second power ELVSS
according to the standby driving mode when the second
mode control signal is input from the timing controller
150. In the standby driving mode, the display unit 130
displays reduced (or minimum) information (or less infor-
mation than a normal image displayed in the normal driv-
ing mode). The voltage values of the first power ELVDD
and the second power ELVSS are set so that the driving
transistors included in the pixels 140 may be driven in a
linear region. In this case, the voltage difference between
the first power ELVDD and the second power ELVSS is
set at a second voltage that is lower than the first voltage.
For example, in one embodiment, in the standby driving
mode, the first power ELVDD is set at 3V and the second
power ELVSS is set at 0V. Therefore, the second voltage
may be set at 3V.

[0031] The timing controller 150 controls the scan driv-
er 110 so that the scan signals may be generated and
controls the data driver 120 so that the data signals may
be generated. In addition, the timing controller 150 de-
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termines the driving mode of the organic light emitting
display and supplies the mode control signal to the data
driver 120 and the power source 160 according to the
determined mode. Currently, various well-known meth-
ods may be used by the timing controller 150 to determine
a mode.

[0032] Ingeneral,amobile apparatus such as a mobile
telephone is determined to be in the normal driving mode
when input signals are continuously input from the point
intime where a user starts an operation and is determined
to be in the standby driving mode when input signals are
not generated for a period of time (e.g., a predetermined
period of time). The mode determining method is com-
monly used by a small portable device (such as a mobile
telephone). As such, the mode determining methods are
well known to those skilled in the art and will not be dis-
cussed further herein.

[0033] The display unit 130 receives the first power
ELVDD and the second power ELVSS from the power
source 160 to supply the first power ELVDD and the sec-
ond power ELVSS to the pixels 140. When the first power
ELVDD and the second power ELVSS corresponding to
the normal driving mode are input, the driving transistors
included in the pixels 140 are driven as constant current
sources to supply the currents corresponding to the data
signals to organic light emitting diodes (OLED). When
the first power ELVDD and the second power ELVSS
corresponding to the standby driving mode are input, the
driving transistors included in the pixels 140 are driven
as switches to control the emission or non-emission of
the OLEDs.

[0034] Inthe embodimentshowninFIG. 1, for the sake
of convenience, each of the pixels 140 is illustrated to be
coupled to one scan line S and one data line D. However,
the present invention is not limited to the above. For ex-
ample, each of the pixels 140 may be additionally coupled
to an emission control line (not shown) in addition to the
scan line S. The pixels 140 according to embodiments
of the present invention may have any of the various cur-
rently well-known structures.

[0035] FIG.2isaviewillustrating a pixel 140 according
to one embodiment of the present invention. In FIG. 2,
for the sake of convenience, only the pixel coupled to the
mth data line Dm and the nth scan line Sn is illustrated.
[0036] Referring to FIG. 2, the pixel 140 according to
this embodiment of the present invention includes an
OLED and a pixel circuit 142 for supplying current to the
OLED.

[0037] The anode electrode of the OLED is coupled to
the pixel circuit 142 and the cathode electrode of the
OLED is coupled to the second power ELVSS. The OLED
generates light with a brightness (e.g., a predetermined
brightness) corresponding to the current supplied from
the pixel circuit 142.

[0038] The pixel circuit 142 receives the data signal
from the data line Dm when the scan signal is supplied
tothe scan line Sn. The pixel circuit 142 that has received
the data signal supplies a current corresponding to the

10

15

20

25

30

35

40

45

50

55

data signal to the OLED. The pixel circuit 142 may be
any of various currently well-known circuits.

[0039] FIG. 3 is a view illustrating the pixel circuit of
FIG. 2.

[0040] Referring to FIG. 3, one pixel circuit 142’ in-
cludes a first transistor M1, a second transistor M2, and
a storage capacitor Cst.

[0041] The gate electrode of the first transistor M1 is
coupled to the scan line Sn and the first electrode of the
first transistor M1 is coupled to the data line Dm. The
second electrode of the first transistor M1 is coupled to
the gate electrode of the second transistor M2. The first
transistor M1 is turned on when the scan signal is sup-
plied to the scan line Sn.

[0042] The gate electrode of the second transistor M2
(a driving transistor) is coupled to the second electrode
of the first transistor M1. The first electrode of the second
transistor M2 is coupled to the first power ELVDD. The
second electrode of the second transistor M2 is coupled
to the anode electrode of the OLED.

[0043] The storage capacitor Cst is coupled between
the gate electrode of the second transistor M2 and the
first electrode of the second transistor M2. The storage
capacitor Cst is charged with a voltage corresponding to
the data signal.

[0044] In the above-described pixel 140 according to
this embodiment of the present invention, the second
transistor M2 is driven as a constant current source in
the normal driving mode and supplies the current corre-
sponding to the voltage stored in the storage capacitor
Cst to the OLED. The second transistor M2 is driven as
a switch in the standby driving mode and controls the
emission and non-emission of the OLED.

[0045] A method of reducing the driving frequency of
the organic light emitting display may reduce the power
consumption of an organic light emitting display. Howev-
er, the pixel of the organic light emitting display is formed
of a plurality of transistors and the brightness of a screen
may change or flicker due to leakage current when the
driving frequency is reduced.

[0046] Operation processes of this embodiment will be
described in detail. First, with reference to FIG. 1, in the
normal driving mode, the power source 160 sets the volt-
age values of the first power ELVDD and the second
power ELVSS so that the second transistor M2 is driven
in the saturation region. Then, the scan driver 110 se-
quentially supplies the scan signals to the scan lines S1
to Sn so that the first transistors M1 included in the pixels
140 are sequentially turned on in units of horizontal lines
(e.g., the pixels 140 on the same horizontal line or cou-
pled to the same scan line are concurrently turned on).
When the first transistor M1 is turned on, the data signal,
which is set to have a voltage corresponding to a gray
level (e.g., a predetermined gray level) supplied in syn-
chronization with the scan signal is supplied to the gate
electrode of the second transistor M2 via the first tran-
sistor M1. At this time, the storage capacitor Cst is
charged with a voltage corresponding to the data signal.
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[0047] Asillustratedin FIG.4A, when thefirst transistor
M1 is turned on in the normal driving mode, the second
transistor M2 is driven in the saturation region and the
second transistor M2 operates as a constant current
source. That is, the second transistor M2 supplies a cur-
rent corresponding to the voltage charged in the storage
capacitor Cst to the OLED so that an image with a bright-
ness corresponding to the data signal may be displayed.
That is, according to embodiments of the present inven-
tion, in the normal driving mode, the second transistor
M2 operates as a constant current source corresponding
to the data to display an image.

[0048] Onthe other hand, in the standby driving mode,
the power source 160 sets the voltage values of the first
power ELVDD and the second power ELVSS so that the
second transistor M2 may be driven in the linear region.
The data driver 120 supplies the data signal correspond-
ing to the emission or non-emission of the pixel to the
data lines D1 to Dm. The data driver 120 controls the
voltage of the data signal so that the second transistor
M2 included in the pixel 140 may be driven as a switch.
For example, when the pixel 140 is set to emit light, an
emission voltage (e.g, a sufficiently low voltage) is sup-
plied so that the second transistor M2 may be completely
turned on. When the pixel 140 is not set to emit light, a
non-emission voltage (e.g., a sufficiently high voltage) is
supplied so that the second transistor M2 may be com-
pletely turned off.

[0049] Then, the scan driver 110 sequentially supplies
the scan signals to the scan lines S1 to Sn so that the
first transistors M1 included in the pixels 140 are sequen-
tially turned on in units of horizontal lines (e.g., the pixels
140 on the same horizontal line or coupled to the same
scan line are concurrently turned on). When the first tran-
sistor M1 is turned on, the data signal (set as the emission
or non-emission voltage) supplied in synchronization
with the scan signal is supplied to the gate electrode of
the second transistor M2 via the first transistor M1. At
this time, the storage capacitor Cst is charged with a volt-
age corresponding to the data signal.

[0050] As illustrated in FIG. 4B, because the second
transistor M2 is driven in the linear region, the second
transistor M2 is driven as a switch. That is, the second
transistor M2 is turned on or off according to the voltage
charged in the storage capacitor Cst to control the emis-
sion or non-emission of the OLED. That is, according to
embodiments of the present invention, in the standby
driving mode, the second transistor M2 is driven as a
switch to display an image.

[0051] In the above-described standby driving mode,
because the voltages of the first power ELVDD and the
second power ELVSS are controlled so that the second
transistor M2 is driven in the linear region, power con-
sumption may be reduced. In addition, because the sec-
ond transistor M2 is driven only as a switch, although
leakage current is generated by the first transistor M1,
this current does not significantly affect the brightness of
the display. Therefore, in the standby driving mode, the
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organic light emitting display may be driven with a re-
duced driving frequency so that power consumption may
be additionally reduced.

[0052] FIG.5isaview illustrating another embodiment
of a pixel circuit which may be used as an alternative to
the one of FIG. 2.

[0053] Referring to FIG. 5, a pixel circuit 142" includes
first to sixth transistors M1 to M6 and a storage capacitor
Cst. The principle of operation of the pixel circuit 142" in
the normal driving mode and the standby driving mode
is substantially the same as the principle of operation of
the pixel circuit 142’ illustrated in FIG. 3 except that the
transistors M3 to M6 are additionally included to com-
pensate for the threshold voltage of the second transistor
M2.

[0054] The first electrode of the first transistor M1 is
coupled to the data line Dm and the second electrode of
the first transistor M1 is coupled to a first node N1. The
gate electrode of the first transistor M1 is coupled to the
nth scan line Sn. The first transistor M1 is turned on when
the scan signal is supplied to the nth scan line Sn to
supply the data signal supplied to the data line Dm to the
first node N1.

[0055] The first electrode of the second transistor M2
is coupled to the first node N1 and the second electrode
of the second transistor M2 is coupled to the first elec-
trode of the sixth transistor M6. The gate electrode of the
second transistor M2 is coupled to the storage capacitor
Cst. The second transistor M2 supplies a current corre-
sponding to the voltage charged in the storage capacitor
Cst to the OLED.

[0056] The first electrode of the third transistor M3 is
coupled to the second electrode of the second transistor
M2 and the second electrode of the third transistor M3
is coupled to the gate electrode of the second transistor
M2. The gate electrode of the third transistor M3 is cou-
pled to the nth scan line Sn. The third transistor M3 is
turned on when the scan signal is supplied to the nth
scan line Sn to diode couple the second transistor M2.
[0057] The gate electrode of the fourth transistor M4
is coupled to the (n-1)th scan line Sn-1 and the first elec-
trode of the fourth transistor M4 is coupled to one terminal
of the storage capacitor Cst and the gate electrode of the
second transistor M2. The second electrode of the fourth
transistor M4 is coupled to an initialization power source
Vint. The fourth transistor M4 is turned on when the scan
signal is supplied to the (n-1)th scan line Sn-1 to apply
the voltage of the initialization power source Vint to one
terminal of the storage capacitor Cst and to the gate elec-
trode of the second transistor M2 to the initialization pow-
er source Vint.

[0058] The first electrode of the fifth transistor M5 is
coupled to the first power ELVDD and the second elec-
trode of the fifth transistor M5 is coupled to the first node
N1.The gate electrode of the fifth transistor M5 is coupled
to the emission control line En. The fifth transistor M5 is
turned on when the emission control signal is not supplied
from the emission control line En to electrically couple
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the first power ELVDD to the first node N1.

[0059] The first electrode of the sixth transistor M6 is
coupled to the second electrode of the second transistor
M2 and the second electrode of the sixth transistor M6
is coupled to the anode electrode of the OLED. The gate
electrode of the sixth transistor M6 is coupled to the emis-
sion control line En. The sixth transistor M6 is turned on
when the emission control signal is not supplied to supply
the current supplied from the second transistor M2 to the
OLED (here, the emission control signal is a logic high
signal when it is supplied).

[0060] In the above-described pixel 140 according to
this embodiment of the present invention, the second
transistor M2 is driven as a constant current source in
the normal driving mode and supplies the current corre-
sponding to the voltage stored in the storage capacitor
Csttothe OLED. In the standby driving mode, the second
transistor M2 is driven as a switch and controls the emis-
sion and non-emission of the OLED.

[0061] FIG. 6 is a waveform diagram illustrating the
driving waveforms supplied to the pixel of FIG. 5.
[0062] Referring to FIG. 6, first, the scan signal is sup-
plied to the (n-1)th scan line Sn-1 so that the fourth tran-
sistor M4 is turned on. When the fourth transistor M4 is
turned on, the voltage of the initialization power source
Vint is supplied to one terminal of the storage capacitor
Cst and the gate terminal of the second transistor M2.
That is, when the fourth transistor M4 is turned on, the
voltage of one terminal of the storage capacitor Cst and
the voltage of the gate terminal of the second transistor
M2 are initialized to the voltage of the initialization power
source Vint. Here, the voltage value of the initialization
power source Vint is set to be smaller than the voltage
value of the data signal.

[0063] Then,the scansignalis supplied to the nth scan
line Sn. When the scan signal is supplied to the nth scan
line Sn, the first transistor M1 and the third transistor M3
are turned on (here, the scan signal is a logic low signal
whenitis supplied). When the third transistor M3 is turned
on, the second transistor M2 is diode-connected. When
the first transistor M1 is turned on, the data signal sup-
plied to the data line Dm is supplied to the first node N1
via the first transistor M1. At this time, because the volt-
age of the gate electrode of the second transistor M2 is
set at the voltage of the initialization power source Vint
(that is, because the voltage of the second transistor M2
is set to be lower than the voltage of the data signal sup-
plied to the first node N1) the second transistor M2 is
turned on.

[0064] When the second transistor M2 is turned on,
the data signal applied to the first node N1 is supplied to
one terminal of the storage capacitor Cst via the second
transistor M2 and the third transistor M3. Because the
data signal is supplied to the storage capacitor Cst via
the second transistor M2 coupled in the form of a diode,
the voltages corresponding to the data signal and the
threshold voltage of the second transistor M2 are
charged in the storage capacitor Cst.
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[0065] Afterthe voltages corresponding to the data sig-
nal and the threshold voltage of the second transistor M2
are charged in the storage capacitor Cst, the supply of
an emission control signal EMI is stopped (e.g., the emis-
sion control line En is applied with a logic low signal) so
that the fifth transistor M5 and the sixth transistor M6 are
turned on. When the fifth transistor M5 and the sixth tran-
sistor M6 are turned on, a current path from the first power
ELVDD to the OLED is formed. In this case, the second
transistor M2 controls an amount of current correspond-
ing to the voltage charged in the storage capacitor Cst
to flow from the first power ELVDD to the OLED.

[0066] Because the voltage corresponding to the
threshold voltage of the second transistor M2 as well as
the data signal is additionally charged in the storage ca-
pacitor Cst included in the pixel 140, the amount of cur-
rent that flows to the OLED may be controlled regardless
of the threshold voltage of the second transistor M2.
[0067] In the normal driving mode, the power source
160 sets the voltage values of the first power ELVDD and
the second power ELVSS so that the second transistor
M2 is drivenin the saturation region. Then, the data driver
supplies data signals having voltages capable of display-
ing an image with gray levels (e.g., predetermined gray
levels) to the data lines D1 to Dm. In this case, the second
transistor M2 is driven as a constant current source cor-
responding to the data signal to display an image.
[0068] In the standby driving mode, the power source
160 sets the voltage values of the first power ELVDD and
the second power ELVSS so that the second transistor
M2 may be driven in the linear region. The data driver
120 supplies data signals corresponding to the emission
or non-emission of the pixels to the data lines D1 to Dm.
The data driver 120 controls the voltage of the data signal
so that the second transistor M2 included in the pixel 140
may be driven as a switch. For example, when the pixel
140 is set to emit light, a data signal having a sufficiently
low voltage is supplied so that the second transistor M2
may be completely turned on. When the pixel 140 is set
to not emit light, a data signal having a sufficiently high
voltage is supplied so that the second transistor M2 may
be completely turned off. In this way, the second transis-
tor M2 may be driven as a switch to display an image.
[0069] Inthe above description, when the organic light
emitting display is driven in the standby driving mode, it
is assumed that the voltage of the data signal is a voltage
at which the second transistor M2 may be completely
turned on or a voltage at which the second transistor M2
may be completely turned off. However, a currently com-
monly used data driver 120 supplies a data signalin order
to display an image with a gray level (e.g., a predeter-
mined gray level) and outputs voltages from 0V to 4V.
Therefore, the data driver might not be able to supply the
voltage of the described data signal in the standby driving
mode.

[0070] FIG. 7isaviewillustrating an organic light emit-
ting display according to another embodiment of the
present invention. When FIG. 7 is described, elements
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that are substantially the same as elements of FIG. 1 are
denoted by the same reference numerals and description
thereof will be omitted.

[0071] ReferringtoFIG. 7, an organiclight emitting dis-
play according to another embodiment of the present in-
vention includes a scan driver 110, a data driver 120, a
display unit 130 including pixels 140, a timing controller
190, a power source 170, and a switch unit 180.

[0072] The power source 170 controls the voltage of
the first power ELVDD and/or the second power ELVSS
according to the mode control signal supplied from the
timing controller 190. For example, the power source 170
sets the voltage values of the first power ELVDD and the
second power ELVSS so that the driving transistors in-
cluded in the pixels 140 may be driven in the saturation
region when the first mode control signal is input from
the timing controller 190. The power source 170 sets the
voltage values of the first power ELVDD and the second
power ELVSS so that the driving transistors included in
the pixels 140 may be driven in the linear region when
the second mode control signal is input from the timing
controller 190.

[0073] The power source 170 generates a third power
VW and a fourth power VB and supplies the third and
fourth powers VW and VB to the switch unit 180. The
third power VW is set to have a voltage at which the
driving transistors included in the pixels 140 may be com-
pletely turned on in both the normal driving mode and
the standby driving mode. For example, the third power
VW may be set to have a voltage less than or equal to
the voltage of the lowermost data signal that may be out-
put from the data driver 120.

[0074] The fourth power VB is set to have a voltage
less than or equal to the voltage of the lowermost data
signal output from the data driver 120 in the normal driv-
ing mode and is set to have a voltage at which the driving
transistors included in the pixels 140 may be completely
turned off in the standby driving mode.

[0075] The switch unit 180 is located between the data
driver 120 and the pixels 140. In FIG. 7, for the sake of
convenience, the switch unit 180 is shown to be located
between the output terminals O1 to Om and the data
lines D1 to Dm of the data driver 120. The switch unit
180 selectively supplies the data signal supplied from the
data driver 120 and the voltages of the third and fourth
powers VW and VB supplied from the power source 170
to the data lines D1 to Dm.

[0076] For example, the data driver 120 supplies the
data signals to the data lines D1 to Dm when the data
driver 120 is driven in the normal driving mode. The
switch unit 180 supplies the voltages of the third and
fourth powers VW and VB to the data lines D1 to Dm
when the data driver 120 is driven in the standby driving
mode.

[0077] The timing controller 190 controls the scan driv-
er 110 so that the scan signals may be generated and
controls the data driver 120 so that the data signals may
be generated. In addition, the timing controller 190 de-

10

15

20

25

30

35

40

45

50

55

termines the mode of the organic light emitting display
and supplies the mode control signal to the power source
170 according to the determined mode. The timing con-
troller 190 supplies the control signals to control the turn-
ing on and off of the transistors included in the switch
unit 180.

[0078] FIG. 8 is a circuit diagram illustrating a portion
of the switch unit 180 of FIG. 7. In FIG. 8, for the sake of
convenience, the structure of the circuit is illustrated as
being coupled to the mth output terminal Om.

[0079] Referringto FIG. 8, the switch unit 180 includes
a tenth transistor M10 located between the output termi-
nal Om and the data line Dm, an eleventh transistor M11
coupled to the data line Dm and receives the fourth power
VB, and a twelfth transistor M12 is coupled to the data
line Dm and receives the third power VW.

[0080] The tenth transistor M10 is located between the
output terminal Om and the data line Dm and is turned
on or off according to the first control signal CS1 supplied
from the timing controller 190. The tenth transistor M10
is located in each channel (e.g., each column of pixels)
and is continuously turned on in the normal driving mode
period and turned off in the standby driving mode period.
[0081] The eleventh transistor M11 is coupled to the
data line Dm and receives the fourth power VB and is
turned on or off according to the voltage supplied from
the output terminal Om. The eleventh transistor M11 is
located in each channel (e.g., each column of pixels), is
continuously turned off in the normal driving mode, and
is turned on or off according to the voltage supplied to
the output terminal Om in the standby driving mode pe-
riod. The voltage supplied to the output terminal Om in
the standby driving mode period supplies the voltage at
which the eleventh transistor M11 may be turned on when
black is to be displayed by the pixel 140 and supplies the
voltage at which the eleventh transistor M11 may be
turned off when black is not to be displayed by the pixel
140.

[0082] The twelfth transistor M12is coupled to the data
line Dm and receives the third power VW and is turned
on or off according to the second control signal CS2 sup-
plied from the timing controller 190. The twelfth transistor
M12 is continuously turned off in the normal driving mode
period and is repeatedly turned on and off in the standby
driving mode. In the standby driving mode, the twelfth
transistor M12 is turned off in a period where the scan
signal is supplied and is turned on in a period where the
scan signal is not supplied (in a period between the scan
signals). At least one twelfth transistor M12 is provided
in the switch unit 180. In one embodiment, one twelfth
transistor M12 may be provided to supply the third power
VW to the data lines D1 to Dm. In another embodiment,
the twelfth transistor M12 may be provided in each chan-
nel (e.g., each column of pixels) so that the third power
VW may be supplied to the data lines D1 to Dm, respec-
tively.

[0083] FIG. 9A is waveform diagram illustrating the
driving waveforms in the normal driving mode period.
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[0084] ReferringtoFIG. 9A, inthe normal driving mode
period, the first control signal CS1 is supplied at a low
level so that the tenth transistor M10 is turned on and the
second control signal CS2 is supplied at a high level so
that the twelfth transistor M12 is turned off. Then, in the
normal driving mode period, the power source 170 sets
the voltage of the fourth power VB to have a voltage less
than or equal to the voltage of the lowermost data signal
output from the data driver 120.

[0085] Then, the scan signals are sequentially sup-
plied to the scan lines S1 to Sn and the data signals are
supplied to the data lines D1 to Dm in synchronization
with the scan signals. The data signals supplied to the
data lines are supplied to the pixels 140 via correspond-
ing tenth transistors M10. Because the fourth power VB
is set to have a voltage less than or equal to the voltage
of the lowermost data signal output from the data driver
120, the eleventh transistor M11 is continuously turned
off regardless of the data signal.

[0086] Thatis, in the normal driving mode period, the
tenth transistor M10 is turned on so that the data signal
may be stably supplied to the pixel 140. In the normal
driving mode period, the eleventh transistor M11 and the
twelfth transistor M12 are continuously turned off so that
the organic light emitting display may be stably turned on.
[0087] FIG. 9B is a waveform diagram illustrating the
driving waveforms in the standby driving mode period.
[0088] Referring to FIG. 9B, in the standby driving
mode period, the first control signal CS1 is supplied at a
high level so that the tenth transistor M10 is turned off.
Then, in the standby driving mode period, the twelfth tran-
sistor M12 turns on and off (e.g., repeatedly turns on and
off) so that the turned on periods do not overlap with the
scan signal. In addition, the eleventh transistor M11 pro-
vided in each channel (e.g., each column of pixels) is
turned on or off according to the voltage supplied from
the corresponding output terminals O1 to Om. In the
standby driving mode period, the power source 170 sets
the voltage of the fourth power VB so that the driving
transistors included in the pixels 140 may be completely
turned off.

[0089] Operation processes will be described in detail.
First, before the scan signal is supplied to the first scan
line S1, the twelfth transistor M12 is turned on by the
second control signal CS2 atalow level. When the twelfth
transistor M12 is turned on, the voltage of the third power
VW is supplied to the data line Dm. In this case, the par-
asitic capacitance (not shown) of the data line Dm is
charged with the voltage of the third power VW.

[0090] Then, the twelfth transistor M12 is turned off by
the second control signal CS2 at a high level and the
scan signal is supplied to the first scan line S1. When the
specific pixel 140 coupled to the first scan line Sn and
the mth dataline Dmis setto emitlight, the output terminal
Om supplies the voltage at which the eleventh transistor
M11 may be turned off. When the specific pixel 140 is
set not to emit light, the output terminal Om supplies the
voltage at which the eleventh transistor M11 may be
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turned on.

[0091] In further detail, when the specific pixel 140 is
set to emit light, the eleventh transistor M11 is set to be
turned off. In this case, the specific pixel 140 selected by
the scan signal receives the voltage of the third power
VW charged in the parasitic capacitance of the data line
Dm. When the voltage of the third power VW is supplied
to the specific pixel 140, the driving transistors are com-
pletely turned on so that the specific pixel 140 emits light.
[0092] In further detail, when the specific pixel 140 is
set not to emit light, the eleventh transistor M11 is turned
on. In this case, the specific pixel 140 selected by the
scan signal receives the voltage of the fourth power VB.
When the voltage of the fourth power VB is supplied to
the specific pixel 140, the driving transistor is completely
turned off so that the specific pixel 140 does not emit
light. Then, the above processes are repeated for each
scan line and the emission and non-emission of the pixels
140 are controlled in units of horizontal lines until the
scan signal is supplied to the nth scan line so that an
image including information (e.g., predetermined infor-
mation) is displayed.

[0093] While the presentinvention has been described
in connection with certain embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the scope of the appended claims, and
equivalents thereof.

Claims
1. An organic light emitting display, comprising:

ascan driver for sequentially supplying scan sig-
nals to scan lines;

a data driver for supplying data signals to data
lines in synchronization with the scan signals;
pixels located at crossing regions of the scan
lines and the data lines;

a timing controller for determining a normal driv-
ing mode for displaying a normal image or a
standby driving mode for displaying less infor-
mation than the normal image; and

a power source adapted to supply a first power
and a second power to the pixels, such that a
voltage difference between the first power and
the second power in the normal driving mode is
afirst voltage, and a voltage difference between
the first power and the second power in the
standby driving mode is a second voltage differ-
ent from the first voltage.

2. Anorganic light emitting display as claimed in claim
1, wherein the first voltage is larger than the second
voltage.



10.

11.

15

An organic light emitting display as claimed in claim
1 or 2, wherein the data driver is configured to supply
the data signals corresponding to various gray levels
in the normal driving mode and supply the data sig-
nals determining emission or non-emission of the
pixels in the standby driving mode.

The organic light emitting display as claimed in any
preceding claim, wherein each of the pixels compris-
es:

an organic light emitting diode (OLED) having a
cathode electrode for receiving the second pow-
er; and

a pixel circuit for receiving the first power that is
coupled to an anode electrode of the OLED and
adapted to control the amount of current sup-
plied to the OLED.

An organic light emitting display as claimed in claim
4, wherein the pixel circuit comprises a driving tran-
sistor, and wherein the power source is configured
to set the voltages of the first power and the second
power so that the driving transistor is driven in a sat-
uration region in the normal driving mode.

An organic light emitting display as claimed in claim
4 or 5, wherein the pixel circuit comprises a driving
transistor, and wherein the power source is config-
ured to set the voltages of the first power and the
second power so that the driving transistor is driven
in a linear region in the standby driving mode.

An organic light emitting display as claimed in claim
6, wherein the data driver is configured to supply the
data signals for turning the driving transistor on and
off in the standby driving mode.

An organic light emitting display as claimed in claim
4, wherein the power source is further configured to
supply a third power that is adapted to maintain the
same voltage value in the standby driving mode as
in the normal driving mode and a fourth power whose
voltage in the standby driving mode is different from
its voltage in the normal driving mode.

An organic light emitting display as claimed in claim
8, wherein the third power has a voltage that com-
pletely turns on the driving transistor.

An organic light emitting display as claimed in claim
9, wherein the third power has a voltage less than
or equal to the voltage of the lowermost data signal
output from the data driver.

An organic light emitting display as claimed in claim
8, 9 or 10 wherein the fourth power is configured to
have a voltage less than or equal to the voltage of
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the lowermost data signal supplied from the data
driver in the normal driving mode and is configured
to have a voltage that completely turns off the driving
transistors in the standby driving mode.

An organic light emitting display as claimed in one
of claims 8 to 11, further comprising a switch unit
coupled between output terminals of the data driver
and the data lines, configured to transmit the data
signals supplied from the output terminals of the data
driver to the data lines in the normal driving mode
period, and to transmit the voltages of the third power
and the fourth power to the data lines in the standby
driving mode period.

An organic light emitting display as claimed in claim
12, wherein the switch unit comprises:

a tenth transistor located between an output ter-
minal of the output terminals and a data line of
the data lines, wherein the timing controller is
configured to supply a first control signal to con-
tinuously turn on the tenth transistor in the nor-
mal driving mode and to turn off the tenth tran-
sistor in the standby driving mode;

an eleventh transistor for receiving the fourth
power and coupled to the data line of the data
lines, wherein the data driver is configured to
turn on and turn off the eleventh transistor in the
standby driving mode; and

a twelfth transistor for receiving the third power
and coupled to the data line of the data lines,
wherein the timing controller is configured to
supply a second control signal to repeatedly turn
on and turn off the twelfth transistor in the stand-
by driving mode.

An organic light emitting display as claimed in claim
13, wherein the timing controller is configured to, in
the standby driving mode, turn off the twelfth tran-
sistor in a period where the scan signal is supplied
and to turn on the twelfth transistor in a period where
the scan signal is not supplied to supply the third
power to the data line of the data lines.

An organic light emitting display as claimed in claim
13 or 14, wherein the data driver is configured to, in
the standby driving mode and in a period where the
scan signal is supplied, supply a data signal to turn
on the eleventh transistor when a pixel selected by
the scan signal is set not to emit light and to supply
a data signal to turn off the eleventh transistor when
a pixel selected by the scan signal is set to emit light.

A method of driving an organic light emitting display
comprising pixels including driving transistors for
controlling an amount of current flowing from a first
power source to a second power source via an or-
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ganic light emitting diode (OLED), the method com-
prising:

determining a normal driving mode for display-

ing a normal image or a standby driving mode 5
for displaying less information than the normal
image;

in the normal driving mode, setting the voltages

of the first power source and the second power
source to drive the driving transistors in a satu- 70
ration region; and

in the standby driving mode, setting the voltages

of the first power source and the second power
source to drive the driving transistors in a linear
region. 15

17. A method as claimed in claim 16, further comprising
supplying data signals to display an image with var-
ious gray levels by the pixels in the normal driving
mode. 20

18. A method as claimed in claim 16 or 17, further com-
prising driving the driving transistors as switches for
the data signals to control the pixels to emit light or
not to emit light in the standby driving mode. 25
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